affect, may protect intimates against the negative implications of neuroticism. Accordingly, there is a theoretical reason to believe sex may be one such factor. Specifically, evolutionary perspectives suggest that people evolved to experience positive affect in contexts that promote reproductive fitness (see Nesse & Ellsworth, 2009) . Given the direct link between sexual intercourse and reproduction, it makes sense that people would have evolved a tendency to experience positive affect in contexts associated with frequent sex.
Several studies support this possibility. For example, several studies indicate that sex is associated with the release of oxytocin (Carmichael et al., 1987) and endogenous opioids (Sbarra & Hazan, 2008) , chemicals associated with less negative affect and more positive affect (Koepp et al., 2009; Scantamburlo et al., 2007) . Moreover, other studies have directly linked sex to more positive and less negative affect (Blanchflower & Oswald, 2004; Burleson, Trevathan, & Todd, 2007; Gallup, Burch, & Platek, 2002; Laumann, Michaels, Gagnon, & Michaels, 1994) . In a daily dairy study (Burleson et al., 2007) , for example, sexual behaviors on one day predicted less negative mood the next day.
Overview of the Current Study
Given evidence that negative affect accounts for part of the association between neuroticism and relationship distress, and given evidence that sex promotes positive affect that may negate such negative affect, the current study used data from a longitudinal study of 72 newlywed couples to examine whether sexual frequency moderates the association between neuroticism and marital satisfaction. At baseline, all spouses reported their levels of neuroticism, the frequency with which they had engaged in sex over the past 6 months, and their marital satisfaction. Then, all spouses reported their marital satisfaction and sexual frequency again approximately every 6 months for approximately 4 years. Although we expected neuroticism to be associated with lower levels of relationship satisfaction over the course of the study on average, we predicted that association would be moderated by the frequency with which couples engaged in sex, such that neuroticism would be less strongly negatively associated with marital satisfaction at times when couples reported having engaged in more frequent sex over the past 6 months compared to times when couples reported having engaged in less frequent sex over the past 6 months.
Method Participants
Participants were 72 newlywed couples married for less than 6 months (M ¼ 3.2, SD ¼ 1.6).
1 All participants were recruited from communities in and around north-central Ohio using advertisements in community newspapers and bridal shops and through letters sent to couples who had applied for marriage licenses in nearby counties. Responding couples were screened via a telephone interview to determine eligibility according to the following criteria important to the broader aims of the study: (a) this was the first marriage for each partner, (b) the couple had been married fewer than 6 months, (c) each partner was at least 18 years of age, (d) each partner spoke English and had completed at least 10 years of education (to ensure comprehension of the questionnaires), and (e) the couple had no immediate plans to move out of the area.
At baseline, husbands were 24.9 years old (SD ¼ 4.4) on average and had completed 14.2 years (SD ¼ 2.5) of education; 74% were employed full-time and 11% were full-time students. Of the husbands, 93% were Caucasian, 4% were African American, and 3% identified as Other. Wives were 23.5 years old (SD ¼ 3.8) on average and had completed 14.7 years (SD ¼ 2.2) of education; 49% were employed full-time and 26% were full-time students. Of the wives, 96% were Caucasian and 4% were African American. The average combined income of the couples was less than $35,000 per year.
Procedure
Participants were mailed a packet of questionnaires to complete at home and bring with them to a laboratory session where they completed a consent form approved by the local human participants review board and participated in a variety of tasks beyond the scope of the current analyses. The packet contained self-report measures of neuroticism, sexual frequency, and marital satisfaction and a letter instructing couples to complete their questionnaires independently of one another. Every 6 to 8 months subsequent to the initial assessment, participants were again mailed a packet of questionnaires that contained the same measures of sexual frequency and marital satisfaction. Participants were paid $80 for participating in the first phase of data collection and $50 for participating in each of the subsequent phases. Although the study included an eighth and final wave of data collection, sexual frequency was not assessed at that wave. Thus, the current analyses are based on up to seven reports spanning the first 4 years of marriage.
Measures
Neuroticism. The Neuroticism subscale of the Big Five Personality Inventory (Goldberg, 1999) was used to assess neuroticism at baseline. This instrument consists of 10 questions to which participants respond, indicating the extent of their agreement on a scale ranging from 1 (strongly disagree) to 5 (strongly agree), with higher scores indicating a greater degree of neuroticism. Sample items include ''I get upset easily'' and ''I change my mood a lot.'' Internal consistency was high (coefficient alpha was .90 for husbands and .88 for wives).
Sexual frequency. Sexual frequency was estimated with the average of two items at every wave of data collection. Specifically, both members of the couple were asked to provide a numerical estimate of the number of times they had engaged in sexual intercourse with their spouse over the past 6 months. Husbands' and wives' reports of sexual frequency were Marital satisfaction. Global marital satisfaction was assessed using the Quality Marriage Index (Norton, 1983) . This instrument contains six items that ask spouses to report the extent of their agreement with general statements about their marriage. Sample items include ''We have a good marriage'' and ''My relationship with my partner makes me happy.'' Five items ask participants to respond according to a 7-point scale, whereas one item asks participants to respond according to a 10-point scale. Thus, scores could range from 6 to 45, with higher scores reflecting more marital satisfaction. Internal consistency was high (across assessments, husbands' and wives' alpha was at least .90).
Quality of nonsexual aspects of the marriage. Because the quality of other, nonsexual aspects of the relationship may account for any associations that emerge between sexual frequency and relationship satisfaction, we assessed and controlled for participants' reports of the quality of 18 nonsexual domains of their relationships at every time point using a modified version of the Inventory of Marital Problems (Geiss & O'Leary, 1981) . This version lists 18 nonsexual domains of a relationship (e.g., showing affection, trust, communication) and asks participants to rate each item on a scale from 1 (not a problem) to 11 (major problem). Spouses' ratings of all items were reversed and averaged to form an index of average nonsexual relationship quality that could range from 1 to 11, where higher scores reflected higher levels of nonsexual marital quality.
Attachment security. Given that previous analyses of the baseline data obtained from this sample demonstrated that sexual frequency moderated the effects of attachment insecurity on marital satisfaction (see Little, McNulty, & Russell, 2010) , we assessed attachment insecurity at baseline using the Experiences in Close Relationships scale (ECR; Brennan, Clark, & Shaver, 1998) and controlled for the extent to which attachment anxiety and attachment avoidance, as well as the Attachment Anxiety Â Sexual Frequency and Attachment Avoidance Â Sexual Frequency interactions, accounted for marital satisfaction. The ECR measures attachment on two dimensions: Attachment Avoidance and Attachment Anxiety. The Anxiety subscale is derived from 18 statements that describe the degree of concern partners have about losing a partner or frustration over an inability to become sufficiently close to a partner, and the Avoidance subscale is derived from 18 statements that describe the extent to which partners attempt to maintain a distance from a partner. Participants were asked to rate how much they agreed or disagreed with these statements on a 7-point Likert-type scale (1 ¼ disagree strongly, 7 ¼ agree strongly). Means were formed with higher scores indicating more attachment insecurity. Internal consistency was high for both husbands' and wives' anxiety and avoidance (coefficient alphas were .91 for husbands' anxiety, .92 for wives' anxiety, .92 for husbands' avoidance, and .94 for wives' avoidance).
Analysis Strategy
One way to address the current hypothesis would be to estimate the interactive effects of neuroticism reported at baseline and sexual frequency reported at baseline on marital satisfaction reported at baseline. We decided against this option, however, because it would have ignored six waves of relevant marital satisfaction and sexual frequency data and 4 years of marriage and would not have helped us rule out the possibility that any effects that emerged did so because higher levels of initial relationship satisfaction led to more frequent sex among more neurotic intimates. An alternative way to address the current hypothesis that would control for initial levels of marital satisfaction would be to examine the interactive effects of neuroticism at baseline and sexual frequency at baseline on changes in satisfaction over time. We decided against this option as well, however, because the sexual activity that occurred most recently, not the sexual frequency that occurred just before baseline, should be most likely to moderate the extent to which neuroticism accounts for marital satisfaction.
Thus, we tested our primary hypothesis that the frequency of sex moderates the implications of spouses' neuroticism for their marital satisfaction by using a lagged, three-level model to examine the extent to which couples' reports of the frequency with which they engaged in sex over that past 6 months moderated the extent to which their neuroticism was associated with the satisfaction they reported at the end of that 6 months, controlling for the satisfaction they reported at the previous assessment. In the first level of the model, we regressed spouses' marital satisfaction reported at Waves 2 through 7 onto couples' reports of the number of times they engaged in sexual intercourse over the 6 months prior to each assessment, controlling for spouses' satisfaction at the prior assessment (Waves 1-6). Then in the second level of the model, we entered baseline levels of neuroticism to moderate the association between sexual frequency and marital satisfaction. The nonindependence of husbands' and wives' data was controlled in the third level of the model. Accordingly, the cross-level Neuroticism Â Sexual Frequency interaction estimated the extent to which the frequency with which couples engaged in sex over the past 6 months moderated the implications of their neuroticism for their marital satisfaction as reported immediately after that 6 months, controlling for the level of satisfaction they reported at the previous assessment. Notably, deviance tests comparing models that allowed different parameters to vary randomly across people (Level 2) and across couples (Level 3) indicated that allowing the association between frequency of sex and marital satisfaction to vary across couples did not improve the fit of the model. Thus, that random effect was dropped from the model.
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Results
Preliminary Analyses and Descriptive Statistics
Correlations among the variables of interest are presented in Table 1 . Neuroticism was negatively associated with baseline satisfaction and sexual frequency among husbands and with Time 7 satisfaction among wives. Neuroticism was also positively associated with own attachment anxiety and own attachment avoidance and negatively associated with the quality of nonsexual domains of the relationship among husbands and positively associated with own attachment anxiety and negatively associated with the quality of nonsexual domains of the relationship among wives. Those variables, in turn, were all associated with baseline marital satisfaction, supporting the need to control their influence in the analyses. With the exception of neuroticism and attachment anxiety, all cross-spouse correlations were positive and significant.
2
Descriptive statistics are presented in Tables 2 and 3 . As can be seen in Table 2 , wives reported mean neuroticism scores close to the midpoint and husbands reported mean neuroticism scores below the midpoint. A paired samples t test revealed that wives reported significantly more neuroticism than did husbands, t(71) ¼ -5.05, p < .001. Not surprisingly, spouses reported relatively high levels of attachment security. Paired samples t tests revealed that husbands and wives did not differ in their mean levels of attachment anxiety, t(71) ¼ 0.87, p ¼ .39, but that husbands reported significantly more attachment avoidance than did wives, t(71) ¼ 2.20, p < .05.
3
As can be seen in Table 3 , both husbands and wives reported relatively high levels of marital satisfaction and sexual frequency in the initial stages of the study that tended to decline over the course of the study. Nevertheless, as can also be seen in Table 3 , a substantial number of spouses did not provide data during the latter stages of data collection. In fact, by Time 7, 10 (13%) marriages had ended and an additional 18 (25%) wives and 19 (26%) husbands did not participate. Nevertheless, husbands and wives not reporting at Time 7 did not differ from those reporting at Time 7 in baseline marital satisfaction, for husbands, t(70) ¼ 0.63, ns; for wives, t(69) ¼ 0.26, ns, or baseline sexual frequency, for husbands, t(70) ¼ 1.73, p ¼ .09; for wives, t(70) ¼ 0.98, ns. Furthermore, the multilevel model that tested the primary hypothesis was able to estimate associations for individuals completing at least two consecutive assessments. Accordingly, all 144 spouses were included in the primary analysis.
Describing Trajectories of Marital Satisfaction and Sexual Frequency
Before turning to that analysis, however, we first conducted standard three-level growth curve analyses to estimate whether marital satisfaction and sexual frequency actually changed systematically over the course of the study or whether the apparent trends in Table 3 We tested the hypothesis that the frequency with which spouses engaged in sexual intercourse moderated the implications of 
where neuroticism was entered to account for variance in every parameter estimated in the Level 2 equations. Results are reported in Table 4 . Not surprisingly, neuroticism was negatively associated with reports of satisfaction on average. Nevertheless, as predicted, that main effect was qualified by a significant positive Neuroticism Â Sexual Frequency interaction. The strength of this interaction did not differ across husbands and wives, B ¼ -0.12 -2 , SE ¼ 0.27 -2 , t(140) ¼ -0.43, ns, r ¼ .04. To view the nature of the interaction, we plotted the predicted future marital satisfaction scores for spouses one standard deviation above and below the mean on neuroticism and sexual frequency. This plot is depicted in Figure 1 . As can be seen in the left half of that plot, more neurotic spouses who reported engaging in less frequent sex over the previous assessment interval were less satisfied with their marriages than less neurotic spouses who reported engaging in less frequent sex over that interval. Simple slopes analyses confirmed that this difference was statistically significant, B ¼ -1.54 -1 , SE ¼ 0.50 -1 , t(142) ¼ -3.06, p < .01, r ¼ .25. However, as can be seen in the right half of the plot, that difference in satisfaction was minimized among those spouses reporting more frequent sex. In fact, simple slopes analyses revealed that neuroticism was unrelated to marital satisfaction at assessments after which couples reported more frequent sex, B ¼ 0.62 -2 , SE ¼ 3.24 -2 , t(142) ¼ 0.19, ns, r ¼ .02. Furthermore, simple slopes analyses also revealed that frequent sex was marginally positively associated with marital satisfaction among partners high in neuroticism, B ¼ 3.11 -2 , SE ¼ 1.83 -2 , t(142) ¼ 1.70, p < .10, r ¼ .14, but unrelated to marital satisfaction among partners low in neuroticism, B ¼ -1.23 -2 , SE ¼ 1.39 -2 , t(142) ¼ -0.89, ns, r ¼ .07. Given the correlational nature of these longitudinal effects, we conducted one final analysis to help rule out various third variables as explanations of the significant Neuroticism Â Sexual Frequency interaction. Specifically, we again estimated the Neuroticism Â Sexual Frequency interaction in a lagged multilevel model but this time controlled for the influence of (a) wave of data collection and (b) the quality of nonsexual aspects of the relationship at Level 1 and for (c) participant sex, (d) attachment anxiety, (e) attachment avoidance, and all their cross-level interactions at Level 2. The Neuroticism Â Sexual Frequency interaction remained marginally significant even controlling all these other effects, B ¼ 0.22 -2 , SE ¼ 0.12 -2 , t(139) ¼ 1.75, p < .10, r ¼ .15. 
Discussion

Summary of Results
Neuroticism is consistently associated with negative relationship outcomes Karney & Bradbury, 1995; Kelly & Conley, 1987; Kurdek, 1993; McNulty, 2008b) . Those associations are never perfect, however, suggesting some neurotic individuals are able to maintain satisfying relationships. The current 4-year longitudinal study suggests one factor that may buffer neurotic individuals against their neuroticism-frequent sex. Specifically, results indicated that the frequency with which couples engaged in sexual intercourse with one another over each 6-month interval moderated the implications of their neuroticism for their marital satisfaction reported after that interval, controlling for their satisfaction reported prior to that interval. Although neuroticism was negatively associated with marital satisfaction after intervals during which partners reported engaging in either less frequent sex or mean levels of sex, neuroticism was unrelated to changes in marital satisfaction after intervals during which partners engaged in more frequent sex.
Theoretical Implications and Directions for Future Research
The current findings have important theoretical implications. Specifically, they join others Little et al., 2010; McNulty, 2008a McNulty, , 2010 McNulty, O'Mara, & Karney, 2008; Saavedra, Chapman, & Rogge, 2010) in highlighting the importance of considering the broader context of the relationship in which various traits and processes are embedded when studying when and how those traits and processes are associated with relationship outcomes. For example, Hellmuth and McNulty (2008) reported that the negative effects of neuroticism on intimate partner violence are limited to spouses who demonstrate fewer problem-solving skills or experience more stress. The current work also joins recent work Little et al., 2010; Meltzer & McNulty, 2010) in highlighting the importance of a particularly important aspect of that broader context-the sexual relationship. For example, Meltzer and McNulty (2010) recently reported that sexual frequency and sexual satisfaction accounted for the rather strong effects of women's body image on husbands' and wives' marital satisfaction. Furthermore, although attachment insecurity is consistently associated with lower relationship satisfaction (see Cassidy & Shaver, 1999) , Little et al. (2010) reported that both attachment anxiety and attachment avoidance were unassociated with marital satisfaction among spouses reporting more satisfying or frequent sex.
Nevertheless, the current findings also leave several questions to be addressed in future research. First, although the prediction that sex should buffer intimates against the negative implications of neuroticism was based on empirical evidence that neuroticism harms relationships by increasing partners experiences with negative affect and empirical evidence that sex promotes more positive affect, we did not examine whether changes in affect actually accounted for the effects that emerged here. Accordingly, it remains possible that sex moderated the effects of neuroticism for some other reason. For example, although a subsequent analysis indicated that the initial quality of nonsexual domains, such as trust and communication, did not account for the effects that emerged here, it remains possible that changes in sexual frequency led to changes in relationship quality that accounted for these effects. Future research may benefit from directly examining the role of affect in mediating the extent to which sexual frequency moderates the effects of neuroticism and relationship satisfaction.
Second, if affect is the mechanism through which frequent sex protects intimates from neuroticism, future research may also benefit from examining other factors that may buffer intimates from neuroticism by reducing negative affect. For example, more neurotic spouses may benefit from learning skills such as distress tolerance, emotion modulation, or meditation. Indeed, meditation techniques are used in mindfulness-based relationship therapies that appear to work to improve relationship satisfaction among some couples (Carson, Carson, Gil, & Baucom, 2004) .
Strengths and Limitations
Our confidence in the reported results is enhanced by a number of strengths of the design and methodology. First, the interactive effects of neuroticism and sexual frequency on marital satisfaction emerged in a sample of newlywed couples, participants for whom the outcome was real and consequential. Second, the interactive effects of neuroticism and sexual frequency emerged on the marital satisfaction that was reported after the interval during which the sex was reported to have occurred and controlling for initial levels of satisfaction, helping to rule out the alternative interpretation that relationship satisfaction caused more frequent sex among more neurotic individuals. Finally, the interactive effects of neuroticism and sexual frequency also remained controlling for the main and interactive effects of time, participant sex, the quality of nonsexual domains of the relationship, and attachment insecurity, helping to rule out the alternative interpretation that the effects were spurious because of other qualities of the neurotic intimates who were having more frequent sex. Despite these strengths, several factors limit interpretations and generalizations of these findings until they can be replicated and extended. First, although the use of longitudinal data helped rule out the possibility that satisfaction predicted greater sex among more neurotic intimates, and although the control of time, participant sex, the quality of nonsexual domains of the relationship, and attachment insecurity helped rule out the possibility that those qualities accounted for the results that emerged here, these results are correlational and thus cannot support strong causal conclusions. Second, our sample was predominantly Caucasian and Christian, somewhat limiting the ability to generalize these findings to other populations. Finally, although the dramatic changes that occur during the newlywed period offered important variability necessary to test and demonstrate our effects, they also make that period a unique one from which these findings may be less likely to generalize.
Declaration of Conflicting Interests
The authors declared no potential conflicts of interests with respect to the authorship and/or publication of this article.
Financial Disclosure/Funding
Preparation of this article was supported by the National Science Foundation through a Graduate Research Fellowship to V. Michelle Russell and by the National Institute of Child Health and Development Grant HD058314 awarded to James K. McNulty. Notes 1. Data describing participants from this sample have been presented in several previously published articles (Baker & McNulty, 2010; Frye, McNulty, & Karney, 2008; Little, McNulty, & Russell, 2010; Luchies, Finkel, McNulty, & Kumashiro, 2010; McNulty, 2008a McNulty, , 2008b . Two of these articles also described associations involving these couples' neuroticism scores and reported the same difference between husbands' and wives' neuroticism scores that is reported here McNulty, 2008b) , and Fisher and McNulty (2008) described the association between neuroticism and marital satisfaction at Waves 1 and 3. Nevertheless, this is the first report to describe the interactive effects of sexual frequency and neuroticism on marital satisfaction at any wave of data collection. Furthermore, although another article reported the same differences between husbands' and wives' attachment scores that are reported here and described significant interactive effects of sexual frequency and attachment insecurity on marital satisfaction among these couples at baseline (Little et al., 2010) , we report subsequent analyses here that demonstrate that the interactive effect of sexual frequency and neuroticism is independent from that effect. 2. See Note 1. 
